In this study, the effects of Nb substitution on the Bi-based superconducting materials have been investigated. The X-ray diffraction measurement indicated coexistence of Bi-2212, Bi-2223 phases and some impurity phases of CuO, CuNb 2 O 6 , CaNb 2 O 6 , CaCuO 2 , and Sr 5 Nb 5 O 16 . With increasing Nb content, impurity phases consistent with the Nb element appeared in the samples. Also with increasing Nb content, the Bi-2223 phase of samples gradually was decreased and in contrast, the Bi-2212 phase was increased. From the SEM, results have been seen that with increasing of Nb contents, the crystal structure of the samples was slightly changed because of the disrupted grain growth. From the electrical resistivity measurements, it has been found that with increasing of Nb contents, critical temperature decreases and the superconducting transition width (∆T) increases. Estimated critical current density showed that J c decreases with increasing Nb content, as expected.
Introduction
In high-temperature superconductors, there is a group which is called the Bi-based superconductors. Following the discovery of Bi-based superconductors [1] , researchers work on this type of high-temperature superconductors. A lot of works have been done in the field of high-temperature superconductors [2] - [10] in order to improve their critical current density (J c ), critical temperature (T c ), How to cite this paper: Asghari, R., Sedghi, H., Arsalan, L.Ç. and Naghshara, H. [11] [12] [13] . Among these phases, the Bi-2223 phase with the chemical formula of Bi 2 Sr 2 Ca 2 Cu 3 O 10+y appears to be suitable for superconducting devices which are operating at a temperature of liquid nitrogen (T > 77 K) [14] . But the formation of pure Bi-2223 phase is a critical issue in fabricating BSCCO superconductors.
Before, the researchers have studied the effect of the high-valency cations, like [19] .
In this research, our aims are:
1) To answer this question that substitution of Pb with Nb in BPSCCO systems increases or decreases the critical temperature.
2) To explore the magnetic behavior of the modified BPSCCO systems. In other words, this substitution improves or depresses the superconductivity of BPSCCO systems.
Our simple are BPSSCO system with general formula of Bi (99.99%) and CuO (99.99%) using the conventional solid-state reaction method [20] . The starting powders in stoichiometric proportions were weighted and well mixed (the precursors have milled approximately for 1 h) and pressed to pellets by using hydraulic press type. The pellets were first calcined at 810˚C for 48 h in order to start the formation of the superconducting phases. Then the pellets were ground and mixed in an agate mortar pestle, the resulting powder from the calcination process pressed into pellets, and sintered at 825˚C in the air for 48 h. Advances in Materials Physics and Chemistry For measurement of the DC resistivity of samples as a function of temperature, the standard four-point probe method with silver point contacts was used.
The transition temperature T C was determined as the temperature at zero resistivity. The structure of the samples was checked by SIMENS X-ray diffractometer with CuKα (1.54 Å) radiation in the range of 2θ = 2˚ -60˚. Lattice parameters were determined from the XRD patterns by using Match 3.3 software based on
Cohen's least square method. Scanning electron microscope (SEM) photographs for the study of the microstructure were taken by using MIRA3 TESCAN. Magnetic measurements of samples were done by a Quantum Design PPMS model 6000. 
Results and Discussion
where I(Bi-2223) and I(Bi-2212)) are the intensity of present phases in the samples which were indicated in Figure 2 . The percentage volume fraction of the present BSCCO phases of the samples listed in Table 2 . As seen in this Many properties of the polycrystalline materials depend on the grains size. So, by using of the Debye-Scherer formula in Match 3.3 software and the XRD data, grains size were calculated [26] .
cos
where β is the full width at half maximum of X-ray peaks (radians), λ is the wavelength of the incident radiation, and θ is the angle of the peak. With using Debye-Scherer formula, the size of the grains calculated lies between 250 Å and 360 Å. With calculation of crystal lattice parameters by using Match 3.3 software, were found that all of the samples have an orthorhombic structure which has been reported also by other groups [27] [28] . As seen in Table 3 , with increasing Nb substitution, c-parameter decreases simultaneously, but in a and b-parameters there are not regular changes. These changes in the parameter of c correlate with decreasing holes concentration in the CuO 2 plane, as suggested by Figure 4 . Match ritveld refinement of the C and E samples. T with Nb content (x), is given in Figure 5 . All samples exhibit metallic behavior, this means that resistivity decreases with decreasing temperature. Ta T is further decreased in the samples D and E. This result may be due to a decrease of the Bi-2223 phase and increasing of the Bi-2212 phase and especially increasing impurity phases in these samples as extracted from XRD result analysis.
A sharp drop of resistivity was seen for samples A (x = 0.00) and B (x = 0.05), this means that these samples consist of predominantly of Bi-2223 phase. As was indicated by Bolat et al., once the volume fraction of Bi-2223 within the sample is sufficient to make this possible that a one-step resistivity transition is observed even in the samples which contain a rather large amount of Bi-2223 phase [31] . Samples with x = 0.15, 0.25 and 0.35 showed long tail (a high transition width), the reason may existence of the small amount of the Bi-2212 phase and impurity phases or non-superconducting regions or multi superconducting phases in the samples.
Sample with x = 0.25 showed the two-step resistivity transition. It is possible that the both Bi-2223 and Bi-2212 phases exist within one grain in such a way that low-T c (Bi-2212) phase can play important role in the weak link [27] . Superconducting transition temperature has a parabolic relationship with the hole concentration p (the number of holes per Cu atom) can be calculated by using this relation which is given by Presland et al. [35] .
( ) by Gondogmuş et al. [38] . Based on the obtained results, sample A has the best electrical characteristic among the samples and with increasing Nb content, 
Conclusion
In summary, the nominal composition of the Bi For this reason, with increasing of Nb content impurity phases of samples, Pb substitution with Nb in BPSCCO system decreases superconducting properties.
